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Purpose of this talk:

• Show progress on recent work performed in our team to answer system 
engineer’s questions.

• Solicit feedback on metrics, suggestions on other test comparison examples
• Quasi “tool-time” to share two tools that fellow engineers in our group have 

developed and are using.
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Why are we comparing two tests?

Our team (Isaac, Partha, Brittany) is building baseline models for both the 
legacy system and new configuration. These models will be validated using 
test data. We will be comparing improvements to our model against the test 
data, for both models. (MODEL-to- TEST )
 System engineers also interested in how similar are the system responses to 

the legacy test (~2010)  to the new configuration responses (2020-2021).
− No previous studies done (that we are aware) where two similar impulse/LiHE tests 

were compared. 
− SNL reported side-by-side SRS plots for each sensor, but no quantitative 

comparison performed.
 Test-Test Comparison gives our team and the system engineering team an 

understanding of how varied similar Impulse /LIHE tests can be.
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Initial Options for Comparing Test Data?

• Initial review: use SNL SRS curves to get a “warm 
fuzzy” that tests are in-family. 
− Qualitative
− SME discussion with E-14

• But we want more….

• Option 1: ISO 18571 Time-domain Evaluation
− Pro: developed specifically for test-test comparison
− Pro: Code already scripted (Matt Fister)
− Con: different type of signal/excitation

• Option 2: Validation Metrics GUI
− Pro: We (W-13) already use this tool for model-test 

comparison
− Pro: Threshold values already established for “good” 

“fair”, and “poor” comparison
− Con: meant for model to test comparison, needs 

adjustment of 2nd test data
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ISO 18571 Brief Overview
• This Metric evaluation tool uses a weighted sum of 4 different metrics (below) 

comparing a “reference” and “test” to each other. The Corridor default weighting factor 
is 2X the other scores.

• Total score is then compared to threshold values (R). 

Python script created by Matt Fister using ISO18571 document

Additional scripting used to condition data before using ISO 18571.
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Example- A10Y channel
• Initial Time-shift done before any metrics are calculated. Time shift value held constant over entire test series.

− Corridor score calculated BEFORE the phase shift. Corridor Score were all extremely low without this adjustment.

• A10Y is an example where the signals line up well visually, other accel readings not as similar. The score for this 
sensor and direction comparison was .88 (Good)

Additional scripting used to condition data before using ISO 18571.

Corridor Plot

Phase Plot Magnitude Plot

Reference and Test signals  
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Other Example- A4Y channel

Additional scripting used to condition data before using ISO18571.

Corridor Plot
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• A4Y channel comparison was given a score of 0.41, indicating “poor” 
comparison by using the default metric score ranges.
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ISO 18571 Results on Impulse Testing
Not so great using default thresholds

• Most scores within “fair” to “poor” 
category
− Only change to default parameters 

was inner corridor width increased 
from 0.05 to .1

− Sampling frequency (SF), 
evaluation window different than 
example outlined in ISO 
document. Threshold ranges likely 
require changing to provide 
meaningful evaluation of 
comparison of data.

− Data alignment done manually, 
thus phase score doesn’t provide 
much to this comparison.

>> Modification needed to R values
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Impulse Study of previous test-data: Drop Test

• Suggestion to review test data from a series of drop tests (different 
system, told this test body less complex). 
− Multiple drops at same height for either the same assembly, or supposed same 

builds of the assembly 
− Although a different response, drop tests are shock test, perhaps we can learn 

something about the similarity of tests and metrics.

2 of the sensors were noted as “bad/ misreading” (A175 and A272)
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Validation Metrics GUI (VM GUI)
Metrics calculations and threshold values are used for model-to-test 
comparison in various systems. 
Input: Abaqus report files, and h5 test data files. Compares ratios of RMS, SRS 
and Peak values between test and model data.
Metrics initially created(?) or documented use by Bob Stevens

This tool is used for model-test validation, and uses thresholds created by this 
group.

Scripting and GUI created by Scott Ouellette, Prabhu Khalsa, and 
Paula Rutherford
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VM GUI- metric values shows better outcome of 
comparison

• 87% channels show good RMS 
comparison

• 43% of channels show good SRS 
comparison (70% of channels in 
direction of load)

In order to use this tool,  
one set of test data (legacy) 
was converted into the units 
and file format of the 
abaqus report file. i.e. “fake 
model data”

Aft-on LIHE Legacy  vs. new
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Summary

• ISO 18571 Metrics
− Helpful in that it was designed specifically to compare test data
− Conditioning code written to use is single-use (in progress to make this more user-

friendly for others to use, but isn’t difficult to follow, or adjust)
− Needs more insight into grading scale based on the type of response, Sampling 

rate and duration of time-window evaluated.
• VM GUI
− Conditioning and windowing already part of the GUI, or config file for channels. 
− Does not support comparison of two h5 (test) files. Would require effort to add to 

the GUI in the future.
− Threshold values already established and used for these types of tests.
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